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(57)Abstract: 

PROBLEM TO BE SOLVED: To propose a basic chromium nitrate solution for surface treatment in 
which a molar ratio of N03 to Cr can be widely adjusted during use or in an adjustment process 
and substitution of N03 ions to P04 ions or the like in response to a request of a user is 
facilitated, and a manufacturing method thereof. 

SOLUTION: The basic chromium nitrate solution is an aqueous solution containing one compound 
or more selected from CKOH)0.5(NO3)2.5, CKOH)(N03)2 and CKOH)2(N03) in which nitrate ions 
and a hydroxyl group are joined to chromium. The aqueous solution contains total organic carbon of 
0.3-16% to chromium in the solution by mass. 
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* ♦NOTICES* « 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] chromium - nitrate ion - and - a hydroxy 1 group -- having joined together - Cr - (~ OH -) 

0.5 (N03) - 2.5 - Cr - (- OH -) (N03) - two - or - Cr - (- OH -) - two (N03) - from - 
choosing ~ having had — a compound — one - or - two — more than — containing — a water solution — 
it is " this - a water solution — total organic carbon - a solution - inside — chromium - receiving -- a 
mass ratio - 0.3-16 - %— containing - a thing ~ it is -- things - the description - ** - carrying out - 
" surface treatment - ** - basicity -- a chromium nitrate - a solution . 

[Claim 2] A water solution is a basic chromium-nitrate solution for surface treatment according to claim 
1 characterized by being what contains Cr (N03)3 further. 

[Claim 3] The manufacture approach of the basic chromium-nitrate solution for surface treatment 
characterized by performing the phase of mixing to a chromium trioxide at a rate below the amount for 
which a nitric acid is needed producing a chromium nitrate in stoichiometric, and preparing a chromium- 
trioxide-nitric-acid mixed solution for it, and the phase of mixing an organic reducing agent with the 
chromium-trioxide-nitric-acid mixed solution obtained by said phase superfluously, returning a 
chromium trioxide, and making a basic chromium nitrate generating, one by one. 
[Claim 4] An organic reducing agent is the manufacture approach of the basic chromium-nitrate solution 
for surface treatment according to claim 3 characterized by being the carbohydrate chosen from 
monosaccharide, disaccharide, and starch, alcohol, an aldehyde, carboxylic acids, or such mixture. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the basic chromium-nitrate solution for surface 
treatment which is applied to the solution for surface treatment containing trivalent chromium, and its 
manufacture approach, especially is used for metal finishing, and its manufacture approach. 
[0002] 

[Description of the Prior Art] ****** chromium (VI) or its salts is used for metal finishing. However, as 
for chromium (VI), the efforts to which it is made for chromium (VI) very slight for the product by 
which surface treatment was carried out since it was harmful to the body not to remain are performed. 
For example, in Europe, it has determined to forbid use of the hexavalent chromium to an automobile 
car intentionally in the EU Parliament in 2002. It is assumed that it progresses in the same direction as 
any also in the United States and Japan. Therefore, although the proposal plentiful about the surface 
treatment which does not use chromium, for example is made, corrosion resistance is inferior and 
utilization is in a difficult situation by comparatively high-priced ** of cost. 

[0003] However, since chromium is very effective in forming the outstanding surface treatment coat, it 
is not realistic to eliminate chromium regardless of the gestalt, therefore the solution containing 
chromium (III) harmless to the body is used as a solution for surface treatment instead of chromium 
(VI). There is a chromium-nitrate solution as a surface treatment solution containing such chromium 
(III). 

[0004] Organic reducing agents, such as starch and grape sugar, are superfluously added to the. solution 
which added the nitric acid more than the amount needed for stoichiometric to a chromium trioxide 
producing a chromium nitrate although such a chromium-nitrate solution could be manufactured with 
various means, having the property that the chromium-nitrate solution which returned and manufactured 
all the chromium trioxides is desirable as a chromium-nitrate solution for surface treatment is found out, 
and it is already used industrially. 
[0005] 

[Problem(s) to be Solved by the Invention] As for the chromium-nitrate solution for surface treatment 
obtained by the above-mentioned means, Cr:N03 has 1 :3 or more presentations by the mole ratio. 
However, the above-mentioned balance may collapse during the use, and the need for adjustment may 
produce this solution. Moreover, it differs fi-om the above-mentioned mole ratio in the process which 
mixes with other drugs and is prepared, for example, in other words, there is a case witfi the mole ratio 
of N03 to Cr smaller than a stoichiometric composition ratio where the solution of the excess of Cr is 
needed. Although what is necessary is just to add a nitric acid when, and N03 is insufficient, when Cr is 
insufficient, there is no suitable additive and it becomes adjustment difficulty. 

[0006] Moreover, it may be advantageous not to use the anion to chromium (III) as whole-quantity N03 
ion depending on the class of surface treatment, but to replace a part with the other anion, for example, 
P04 ion etc. In such a case, with the chromiimi-nitrate solution with which Cr:N03 has 1 :3 or more 
presentations by the above-mentioned mole ratio, the permutation to POof N03 ion4 ion etc. is difficult. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/5/2006 



JP,2003-286584,A [DETAILED DESCRIPTION] Page 2 of 5 



[0007] This invention proposes the basic chromium-nitrate solution which solves the above-mentioned 
trouble which the chromium-nitrate solution for surface treatment with which Cr:N03 has 1 :3 or more 
presentations by the conventional mole ratio has, sets under use or like an adjustment fault, and can 
adjust the mole ratio of N03 to Cr broadly, and makes easy the permutation to POof N03 ion4 ion etc. 
according to a demand of a user, and its manufacture approach. 
[0008] 

[Means for Solving the Problem] When this invention persons were that it is advantageous to use the 
solution which replaces with a chromium-nitrate solution for solving the above-mentioned technical 
problem, and contains a basic chromium nitrate, and its manufacture, they found out that it was 
advantageous to add superfluously the organic reducing agent used as a reducing agent, and to return all 
the chromium trioxides, and completed this invention, 

[0009] this invention - surface treatment - ** ~ basicity - a chromium nitrate - a solution - 
chromium - nitrate ion - and - a hydroxyl group - having joined together Cr - (- OH -) - 0.5 
(N03) - 2.5 - Cr - (~ OH -) (N03) - two - or - Cr - (- OH -) - two (N03) - from - choosing ~ 
having had - a compound - one - or - two — more than — containing - a water solution — it is ~ this - 

- a water solution — total organic carbon — a solution ~ inside chromium — receiving — a mass ratio — 
0.3-16 - % - containing ~ a thing - it is . This water solution shall contain Cr (N03)2 further. 
[0010] The above-mentioned basic chromium-nitrate solution for surface treatment can be manufactured 
by performing the phase of mixing to a chromium trioxide at a rate below the amount for which a nitric 
acid is needed producing a chromium nitrate in stoichiometric, and preparing a chromium-trioxide- 
nitric-acid mixed solution for it, and the phase of mixing an organic reducing agent with the chromium- 
trioxide-nitric-acid mixed solution obtained by said phase superfluously, retuming a chromium trioxide, 
and making a basic chromium nitrate generating, one by one. As for the above-mentioned organic 
reducing agent, it is desirable in that case to consider as the carbohydrate chosen from monosaccharide, 
disaccharide, and starch, alcohol, an aldehyde, carboxylic acids, or such mixture. 

[0011] 

[Embodiment of the Invention] The effective principal component of the basic chromium-nitrate 
solution for surface treatment concerning this invention is a basic chromium nitrate, this - basicity - a 
chromium nitrate - a chromium nitrate (Cr3 (N03)) - a nitric acid - a root - a part — a hydroxyl group 

- permuting - Cr - (- OH -) - 0.5 (N03) - 2.5 - Cr - (- OH -) (N03) - two - or - Cr - (- OH - 
) - two (N03) — being typical - a thing — it is . These can permute the hydroxyl group by other anions, 
for example, P04 ion etc., easily. Moreover, these compounds have the high content mole ratio of Cr to 
a nitric-acid root compared with a chromium nitrate. Therefore, when [ smaller than a stoichiometric 
composition ratio ] Cr which runs short while using a chromium nitrate is compensated, or in other 
words the mole ratio of N03 to Cr uses the solution which has these basicity chromium nitrate as a 
principal component when the solution of the excess of Cr is required, a part for Cr can be filled up 
easily. 

[0012] The basic chromium nitrate of these various kinds can be made to contain independently, 
respectively, and also two or more sorts can be made to contain at a rate of arbitration, and adjustment of 
the solution which suited the above-mentioned purpose by that cause becomes easy. 
[0013] The basic chromium-nitrate solution for surface treatment concerning this invention contains 
total organic carbon (TOC) 0.3 to 16% with a mass ratio to the chromium in a solution. Total organic 
carbon (TOC) is the total amount of the carbon (C) which remains in a solution as the organic substance, 
for example, a quantum is carried out with a Shimadzu TOC5000 mold total-organic-carbon meter. This 
organic carbon has brought about the effectiveness to which chromium (VI) is made to return to Cr (III) 
certainly. And the content of total organic carbon increases, so that there are few mole ratios of N03 to 
Cr of a basic chromium nitrate. It is because there is an inclination for the rate of an organic 
overreducing agent required in order to make reduction complete in the same reaction time to increase. 
However, since a foreign matter may remain on the coat formed by the ability being burned when the 
content of total organic carbon is too high, the content is made into 16% or less with a mass ratio to 
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chromium. 

[0014] A water solution can be made to contain Cr (N03)3 further. By this, the content ratio of a 
chromium nitrate to the content mole ratio in [ Cr ] a solution can be adjusted still more freely. The 
loadings can choose freely Cr (N03)3 and the ratio of Cr(OH)0.5 (N03) 2.5 according to the need at 
that time. Components other than the above-mentioned active principle are water in principle except for 
the component added if needed for surface treatment. In addition, various additives required in order to 
adjust the processing liquid for surface treatment can be made to contain. 

[0015] The basic chromium-nitrate solution for surface treatment concerning above-mentioned this 
invention can be manufactured by the following approaches. First, a nitric acid is blended with a 
chromium trioxide and a chromium-trioxide-nitric-acid mixed solution is prepared. According to the 
hydroxyl-group content rate of the basic chromium nitrate made into the purpose, the compounding ratio 
of a chromium trioxide and a nitric acid is adjusted in that case. In order to adjust the mole ratio of N03 
to Cr in a solution, the chromic-acid concentration and nitric-acid concentration of a raw material are 
analyzed correctly, and an initial complement is determined. It is desirable to use a ring current machine 
for the container which performs mixed solution adjustment and the reaction by the addition of an 
organic reducing agent subsequently performed. In that case, although what is necessary is just to use 
the compounding ratio calculated by stoichiometric when the capacity of a dephlegmator is enough, 
when the capacity of a dephlegmator is inadequate, it is necessary to expect and blend the amount of 
vaporization of a nitric acid, 

[0016] It is as follows when the case where grape sugar are used by using as a reducing agent the basic 
reaction formula which obtains the basic chromium nitrate of this invention is shown. In addition, the 
basic type of chromium-nitrate generation is collectively shown for reference, 
(a) 0.5 basicity chromium-nitrate CrO3+2.5HNO3+l/8C6H1206 and H2 0->Cr(OH) 0.5 (N03) 
2.5+3/4C02+15/8H20(b) 1 basicity chromium-nitrate Cr03-f2HN03+l/8C6H1206 and H2 0->Cr 
(OH) 2+3/4C02+1 1/8H20 (N03) (c) 2 basicity chromium-nitrate Cr03+HN03+1/8C6H1206 and H2 
0->Cr(0H)2(N03)+3/4C02+3/8H20 (d) Chromium-nitrate Cr03+3HN03+l/8C6H1206andH20->Cr 
(N03) 3+3/4C02+19/8H20 [0017] Addition of an organic reducing agent is performed to the 
chromium-trioxide-nitric-acid mixed solution calculated and blended according to the above-mentioned 
basic type. As an organic reducing agent, alcohol besides the carbohydrate chosen from 
monosaccharide, disaccharide, or starch, an aldehyde, carboxylic acids, or such mixture can be used. It 
can use alone and also these can also be used as two or more sorts of mixture. 

[0018] It is necessary to add the amount of the reducing agent used more superfluously than the amount 
of theory calculated from the above-mentioned basic type. Since pH of reaction mixture becomes high 
especially when there are few addition rates of a nitric acid, it is necessary to make [ many ] the 
superfluous addition of the reducing agent to Cr03. Although the superfluous addition of an organic 
reducing agent changes with classes of organic reducing agent and grape sugar with a large rate of 
reaction are cqmparatively low enough as it at about 1.1 times of the amount of theory, in the case of 
starch, it becomes it is larger and as large as about 1 .3 times. An experiment can determine these. 
[0019] Thus, when grape sugar are used as an organic reducing agent, since reactivity is good, there is 
ah advantage which can press down the superfluous addition to the above-mentioned chromium 
comparatively low. Moreover, when starch is used, the smell originating in the raw material may remain 
into a product, but in using grape sugar, such a problem does not arise. 
[0020] 

[Example] An example shows much more concretely the production process of the basic chromium- 
nitrate solution of this invention below. 500g of chromium trioxides of 60% of concentration was put 
into 2 with a dephlegmator liter flasks with the mass ratio, and only the amount which, subsequently to 
Table 1, shows the nitric acid of 68.3% of concentration was added, and it warmed, stirring to 70 
degrees C, and considered as the chromium-trioxide-nitric-acid mixed solution. 

[0021] It adds covering the grape sugar of the amount shown in Table 1 as a reducing agent for about 30 
minutes over the obtained chromium-trioxide-nitric-acid mixed solution, and the reduction reaction was 
advanced, maintaining solution temperature at 95-105 degrees C. Under the present circumstances, it 
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t , 

t< 

• t 

t> 

dissolved beforehand and grape sugar were used so that it might become a water solution 25%. 
[0022] Stirring was continued maintaining the above-mentioned solution temperature until chromium 
(VI) was no longer detected in reaction mixture by using diphenyl carbazide as a reagent, since it 
finished adding a reducing agent (grape sugar). The reduction reaction was completed in 0.5 - 1.5 hours. 
It cooled to ordinary temperature after reaction termination, water was added, and it adjusted to 
predetermined concentration. The analysis value of the obtained product is shown in Table 2, and the 
analysis of an analysis result is shown in Table 3. 
[0023] 



No. 




1 

m& 

(niD 








W 


<g) 




HNOa 




1 


600 


660 


84.6 


1600 


0.676 


1.14 




2 


600 


697 


80.0 


1248 


0.840 


1.08 




3 


600 


560 


84.8 


1248 


0.675 


1.14 




4 


600 


697 


78w0 


1248 


0.840 


1.06 




5 


600 


660 


8L7 


1248 


0.675 


1.10 




6 


600 


280 


97.7 


1248 


0.337 


1.32 




7 


600 


830 


7&0 


1236 


1.00 


1X6 




8 


600 


872 


76.5 


1235 


L06 


1.03 





•♦•aftSRtafi mt : 830g. h't^n : 74.2g 



0024] 
Table 2] 





T.Cr 


T.NO3 


Cr (ffl) 


pH 


itm 


TOC 


m 


No. 


(%) 


(%) 


(ppm) 






(%) 




1 


8.17 


19.6 


<0.1 


1.15 


1,301 


0.38 


mm 


2 


9.18 


27.0 


<0.1 


0.31 


1.390 


0.27 


mm 


3 


9.54 


22.4 


<0.1 


0.92 


1.362 


0.59 


mm 


4 


9.12 


26.8 


<0.1 


0.37 


1.389 


0.26 


mm 


5 


9.36 


22.5 


<0.1 


1.01 


1.357 


0.35 


mm 


6 


8.88 


12.3 


<0.1 


2.20 


1.281 


1.55 


mm 


7 


8.74 


31.3 


<0.1 




1.430 


0.065 




8 


8.74 


32.0 


<0.1 




1.431 


0.045 





[0025] 
[Table 3] 





T.Cr 


ZNO, 






TOC 


No. 






T.Ci/r,NO, 




(CriC»+5%) 


1 


0.1571 


0.316 


2.0/1 


CKOH)(NO,), 


4.7 


2 


0.1765 


0.436 


2.5/1 


Cr(0H)«.(N0.).. 


2.9 


3 


0.1836 


0.361 


2.on 


CHOHXNOa), 


6.2 


4 


0.1764 


0.432 


2.5/1 


Ci<0H),.(N0A. 


2.9 


5 


0.1800 


0.363 


2.0/1 


CKOHXNaX. 


3.7 


6 


0.1900 


0.198 


1.0/1 


<MOHX(NO0 


16.7 




0.168 


OJ06 


3.0/1 


CKNOJ, 


0.74 


8 


0.168 


0.616 


3.1/1 




0.61 



[0026] As shown in Table 3, the basic chromium nitrate whose mole ratio of N03 is three or less was 
producible to Cr. In the bath which uses a chromium-nitrate solution, when N03 became superfluous, 
these basic chromium nitrates used it as a regulator effectively, there was no elution of a place and 
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chromium (VI) which performed chromate treatment with the conventional method, bath stability was 
high and the coat excellent in corrosion resistance generated. 

[0027] Moreover, the processing liquid which serves as HN03/CrO 3= 1.0 and H3P04/CrO 3= 1.6 with 
a mass ratio was able to be obtained by mixing the solution of No.3 and No.6 solution which are shown 
in Table 3, and a commercial phosphoric acid solution at a rate shown in Table 4. Thus, the basic 
chromium-nitrate solution for surface treatment of this invention can change freely the ratio of 
HN03/Cr03 and H3P04/Cr03, and the solution suitable for the purpose can be adjusted easily. 
[0028] 



mm 




No. 3C0^ 


Cr(OlO(NO,), : 1. OO^e/U 




Cr(OH),(NOj) : 0. 703*yt' 







[0029] 

[Effect of the Invention] It became possible to manufacture more easily economically the bath for 
surface treatment which contains a chromium nitrate by this invention. Moreover, if , it closed adjusting 
easily baths with the arbitrary ratio of Cr and nitrate ion. Moreover, newly added things, such as 
phosphate, also became possible. 



[Translation done.] 
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(77) imm 

OjU{C8^>f ;i->'iJj:y^*KSAt^-^L/iCr(OH)o. 5(N0 
3)2. 5 . Cr(OH) (NO3)2X«iCr(0H)j (N03)*>^.M(fnJt'(t 



L^Cr{OH)o. 8 (N03)2. 5 . Cr(OH) (NOj)2X*iCr(0H)2 (N 

03) fut^t^<^ 1 xfi 2 m±.i:-t^i-im 
MLxMrnx-o. i-m-^tth {.(^Thhzt i^m 

x'hi z t ^mttim^m 1 asm<ommmmmm 

f\^^^ymxiiztih(n^-^x'h^zt mmti-im 
m. 

[0001] 

iii:t/^mm.mzmti,. 

(0002] 
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mma. ±^mm m)mm'i'<r)i^^Mznix'M. 
4ttt'o.3-i6s;^*^-s.. ^snujsg (TOO tiitm 
mttxmm'^izm'Six^^im (c) <^ms.x'$>^ 
•c, mm, mmmnocsom^-ms^izx-y 

X^m^tll, Zcr,:^^mii. 9XiK (VI) ^TOC 
Cr(IIl)/\m7c$-ti:I.S!)m5:t/::^LTt^l.. -ftT. 

m.mmi^nj^<rxx\zm-h^<r)^)V)icm-t£\^\i 

im&^h t mhtixm^^ixtzmi.izmmij' 
mthztthi(r>x\ ^(o^^mt:ifaAizMLx 
mitx'iemrtti. 

[ 0 0 1 4 ] T^gSSWi^ ^>lcCr(N03)3 l>i 

hmmc^ o Ao^^ib^ $ f> e *{cMS-C^ i>:itiz 
ts:h, -?-<7)E^ii-eiOfc§<7)ie5^tC|CtTCr(NQj)3 
i:Cr(OH)o. 5 (NOb)j. 5<^Jt*S:i*tcS«?-C^ JiE 

^ixh^'itm^^wmtLx:^x'hh. ^rfc. ^M5?ia 
[0015] iR^mm^h^m^mjmmm^i^ 

Ii-r, 3Si{e.^aMzmm:mkLX^m.9aj^-^ 



'^t>'{c<^v^-C't7 3 ^fiTcSiJiO^iOt J: 4Rl52rff 0 § 
^mifi-^irt^j:%^\t^^mkmzfcnWcR-^\t 

[00161 *?KBOSattiffiS!^aAS:»|,S5gRi£; 

(^W^^m'^X^-f . 
(a)0.5igStt?3Se^'nA 

CrO3+2.5HNO3+l/8CgHi206 • H20-Ki-(OH)o.5(N03)2.5 
+3/4CO2+I5/8H2O 

Cr03+2HN03+l/8CgHjj06 • H2O-Cr(0H)(NO3)2*3/CO2+ 

II/8H2O 

(c)2JaSttffiig^oA 

CrOs+HNOatl/gCgHizOe • H20-Cr(0H)2 (N03)+V4C0i+y8 

H2O 

CrOa+BHNOa+l/SCsHijOe • H20-Cr(N03)3+3/4C02+19/8H2 
0 

[0017] ±l£«BSI^t3 tZ-viAH^ttSSaE^^ttA: 

E.mt9aj^-m^mm^zm^m\<r>mw^n 
hixh. m^mt Lx\i, mm., zMm>h\^\i 

hh. ■^mMjmcr>mmmf^^mjm(nmmzi: 

SI&ft<01.1fgSgT-+^t'$)l>*^ T•/U^^<0J1^{4 

[0019] z<r)i.oizmmMbLxr\i^mm 

3g#]^Dfi 5: JtiSWffi < If $ ;t I. ; fc *^'-C' # & f il^>'*> 

ti^. x'A.mnmLtz%^^z\,ii<nmmz^^t 

[0020] 



!(4) 003-286584 (P200 3-286 584A) 



mmmt It:. 

to 0 2 1 ] mixtzEmt^oj^-mm&^mm. 



( 0 0 2 2 ] jlTtSil (rK>>$S) MllLiK-tT*-'=>j^* 
[0023] 

imi] 



No. 




1 CiO,l;^m''53ft*S 1 








84.5 


(ml) 

i&ob ' ' 


HNO. 




1 


500 


SCO 


0.675 


L14 


^mm 


2 


500 


697 


80.0 


1248 


0.840 


1-08 


^mm 


3 


500 


G60 


84.8 


1248 


0.676 


1.14 


mm 


4 


500 


697 


78.0 


1248 


0.840 


1.06 


^mm 


5 


500 


600 


BL7 


1248 


0.875 


LIO 


^mm 


6 


500 


280 


97.7 


1248 


0.337 


L32 




7 


600 


830 


78.0 


1236 


1.00 


L05 




8 


600 


872 


76.5 


1235 


1.05 ^ 


''"1.03 


"mm 



[00241 



**ms^mt^mj^ ([o o i ei ^ mtibitmim^smi^Lx 

0-8'-1.2%ii|^k.U^ 

•♦♦^ftTstofl: : S30g. :/ K!?« : 742g 

1*21 





T.Cr 


T.NO, 


Or (m) 


PH 




TOG 


mn 


No. 


(%) 


(%) 


(ppm) 






(%) 




1 


8.17 


19.6 


<o.r 


1.15 


1.301 


0.38 


^mm 


2 


9.18 


2-7.0 


<0A 


0.31 


U90 


0.2^7 


^mm 


3 


9.54 


22.4 


<0.I 


0.92 


1^2 


0.59 


mmw 


4 * 


9.i5 


26.8 


<0.t 


0.37 


1.389 


0.26 


mm 


6 


9.36 


22.5 


<0.1 


1.01 


1-357 


0.35 


mm 


6 


8.88 


12.3 


<0.1 


2.20 


1.281 


1.65 


mm 


7 


8.74 


3L3 


<0.1 




1..430 


0.066 


ft«m 


8 


8.74 


32.0 


<0.1 




\.431 


0.04£p 


tt«m 



[0025] 



[^3] 



1^ 


T.Cr 








TOC 


No. 






T.Crfr.Na 






1 


0,1571 


0.310 


2.0^1 


CK0Hp<NOJ. 


4.7 


2 


0.1765 


0.436 


2.6a 


Cr(OHX,,CN0J,. 


2.9 


3 


0.T835 


0.361 


%on 


CilUHXNOA 


6.2 


4 


0.1754 


0.432 


9.m 


Cr(OHX.^O,)„ 


2.9 


5 


0.1800 


0.383 


%m 


Ci(OHXNO«>. 


3.7 


6 


0:L900 


0.198 


im 


CMOH),(NO0 


1j6.7 




0.168 


0.606 


sm 


CKNOJ, 


0.74 


S 


0.168 


0.616 


3.V1 


CMNOJ. 


0.51 



[0026] miZ7ik-rX 0 lCCr(C*t LTN03<O*/PJt*< 

tz, mm^oAmmi:m-rhmizi5\,^x. m^iFm 
(,z^j:'>fcb^{,zztieiCOism\tmst^oM,ifi:^mzm^ 
mtLxmmt. i^rnx'^a^^-v^m^'^^tim. 9 
OA (VI) coj§ajAi^<. m^Mitn^K, m-kftm 



10 0 27] ttz. mizm-no3mwitNo.mwi 
t. rUli^i^7)l3^i^^s^ffi^•«4^c^tSl)^t'iM^t*cfc 

{Cj:^T®ftH:rHN03/Crt3=1.0. H3P04/Cr03=1.6i:^r 

mmmm^m^^uMmii. HNOj/cro,, HsPc/cto 

3<r)]t^^^iz^it^itiztii^mx\ smz-^^tz 

mi:^tz^m-izbn'X'^i, 



J(5) 003-286584 (P200 3-286 584 A) 



(00281 
[*4] 









CrCOlD : l.OO^yV 




Cr(0H),{N05) : 0.703^^U 




H,P04 : 2. 78*/^ 



[00293 



